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NATIONAL FOREWORD 

This Indian Standard which is identical with ISO 4304 : 1 987 'Cranes other than mobile and floating cranes — 
General requirements for stability 1 , issued by International Organization for Standardization (ISO), was adopted 
by the Bureau of Indian Standards on the recommendations of the Cranes, Lifting Chains and Its Related 
Equipment Sectional Committee, and approval of the Heavy Mechanical Engineering Division Council. 

The text of ISO standard has been approved for publication as Indian Standard without deviations. Certain 
terminology and conventions are, however, not identical to those used in Indian Standards. Attention is 
particularly drawn to the following: 

a) Wherever the words 'International Standard' appear referring to this standard, they should be read 
as Indian Standard'. 

b) Comma ( , ) has been used as a decimal marker while in Indian Standards, the current practice is 
to use a full stop ( . ) as a decimal marker. 

In this adopted standard, reference appears to certain International Standards for which Indian Standards also 
exists. The corresponding Indian Standards which are to be substituted in their place are listed below along 
with their degree of equivalence for the editions indicated: 

International Standard Corresponding Indian Standard Degree of 

Equivalence 

ISO 4306-1 : 1 990 IS 1 3473 ( Part 1 ) : 1 992 Cranes — Identical 

Vocabulary : Part 1 General 
ISO 4302 : 1981 IS 14467 : 1997 Cranes — Wind Identical 

load assesment 

In reporting the results of a test or analysis made in accordance with this standard, if the final value, observed 
or calculated, is to be rounded off, it shall be done in accordance with IS 2 : 1960 'Rules for rounding off 
numerical values ( revised) 1 . 
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Indian Standard 

CRANES OTHER THAN MOBiLE AND FLOATING 

CRANES — GENERAL REQUIREMENTS 

FOR STABILITY 



1 Scope and field of application 

This International Standard specifies the conditions to be met 
when verifying, by calculation, the stability of all crane types 
defined in ISO 4306-1 that are subject to tipping (except mobile 
cranes and floating cranes) ; it assumes that they are standing 
on a firm, level supporting surface or track. 

The sliding of cranes on their tracks is not covered by this Inter- 
national Standard. 



2 References 

ISO 4302, Cranes — Wind had assessment. 

ISO 4306-1 , Lifting appliances ~~ Vocabulary — Part 1 : General. 



3.1.5 For cranes that are to be permanently installed, earth- 
quake effects appropriate to the particular site or zone shall be 
considered as an additional loading under cases J, II and III of 
the table. 

3.1.6 In the calculations shown in the table, consideration 
shall be given to the ioads induced by the weight of the crane 
and its components, including any lifting attachments which 
are a permanent part of the crane in its working condition. 

3.2 Backwards stability in service conditions 

When a crane is in an unladen state and with ail operationally 
movable components retracted to positions closest to the back- 
ward tipping edge, backwards stability in service conditions 
shall be verified as indicated in either 3.2. 1 or 3.2.2 (see also the 
table, case IV). 



3 Stability 

3.1 Calculations 

3.1.1 A crane is said to be stable when the algebraic sum of 
the stabilizing moments is greater than the sum of the tipping 
moments. 

3.1.2 Calculations shall be made to verify the stability of the 
crane by computing the sum of the tipping moments using the 
values given in the table. 

In al! calculations, the position of the crane and its com- 
ponents, and the effect of all loads and forces, shall be 
considered in their least favourable combination, direction and 
effect. 

3.1.3 Where a crane is required to operate on an inclined sur- 
face, the manufacturer shall take the specified conditions into 
account in calculating stability. 

3.1.4 For cranes designed to travel with load, the forces in- 
duced by the maximum allowable vertical track variation as 
specified by the manufacturer shall be taken into account, in 
addition to other loads specified in case II of the table. 



3.2.1 Moment method 

The tipping moment caused by in-service wind W^ and inertia 
forces D shall not be greater than 90 % of the stabilizing 
moment. 

3.2.2 Gravity method 

The projection of the centre of gravity of the static crane in 
calm air onto a horizontal plane shall be at a position not ex- 
ceeding 80 % of the distance from the forward supporting 
point to the backward tipping edge. Typical examples are 
shown in the figure. 

3.3 Application of wind ioads 

3.3.1 In-service wind forces shall always be applied in the 
least favourable direction. 

3.3.2 Out-of-service wind forces shall be applied in the least 
favourable direction for those cranes which are not free to 
rotate with the wind. For those cranes which are designed 
to rotate with the wind, the wind force shall be-applied on the 
superstructure in the direction contemplated, and in the least 
favourable direction on the lower structure. 
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Table 



Condition (see 3.1) 


Loading 


Value to be 
considered 11 


Case I : Basic 
stability 


Applied load 


1,5P 


Wind load 





Inertia forces 





Case II : Dynamic 

stability 


Applied load 


1,3P 


Wind load 


W y 


Inertia forces 


D 


Case III : Extreme 
wind loading 


Applied load 





Wind load 


1,2 W 2 


Inertia forces 





Case IV: Sudden 
release of load 


Applied load 


-0,2 P' 


Wind load 


Wy 


Inertia forces 






1) Where 

D are the inertia forces or buffer forces determined by the 
manufacturer; 

P is the rated capacity for equipment as specified by the 
manufacturer — lifting attachments which are a permanent part of 
the crane in its working condition shall be considered as part of the 
load for stability calculations whether or not such attachments are 
part of the published load ratings; 

P' is the rated capacity for equipment as specified by the 
manufacturer, excluding lifting attachments which are a permanent 
part of the crane in its working condition ; 

Wy is the in-service wind effect in accordance with ISO 4302 ; 

W<i is the out-of-service wind effect in accordance with 
ISO 4302 — gusting effects are included. 



4 Crane base 

The crane manufacturer shall specify the forces imposed by the 
crane on the ground or supporting structure. Where the foun- 
dation provides all or part of the stability of the crane, the 
manufacturer shall specify the requirements applicable to the 
foundation. 



5 Stabilizers 

When stabilizers are required, the manufacturer's operating in- 
structions for the crane shall completely describe the type of 
stabilizers to be installed, the proper means of installing them, 
and whether they are required for in-service, out-of-service or 
backwards stability needs. The term "stabilizers" shall be taken 
to refer to any additions to the basic or normal crane configur- 
ation, supplied for the purpose of increasing stability. 

Stabilizers shall be designed for ease and speed of bringing into 
use. 



6 Deformation 

For those cranes subject to significant elastic deformation on 
account of dead, live, wind or dynamic loads, the effects of 
such elastic deformation shall be taken into account in the 
stability and backwards stability calculations. 
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Figure — Crane base configurations 
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development of the activities of standardization, marking and quality certification of goods and attending to 
connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced in any form without 
the prior permission in writing of BIS. This does not preclude the free use, in the course of implementing the 
standard, of necessary details, such as symbols and sizes, type or grade designations. Enquiries relating to 
copyright be addressed to the Director (Publications), BIS. 

Review of Indian Standards 

Amendments are issued to standards as the need arises on the basis of comments. Standards are also reviewed 
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needed; if the review indicates that changes are needed, it is taken up for revision. Users of Indian Standards 
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